“PARADISE TRAILS CONDOMINIUM”
Village of Hartland

Paradise Trails Condominium
Campus Drive
Village of Hartland,
Waukesha County, Wisconsin

Storm Water Management Plan

Prepared For:
Neumann Developments, Inc.

Prepared By:

A N \~—r NN~ — ¥ JJ

A4

4100 N. CALHOUN RD., SUITE 300, BROOKFIELD, WI 53005
t: 262.790.1480 f: 262.790.1481

email: INFO@trioeng.com

Submittal Date:
July 28, 2020
Revised August 26, 2020




“PARADISE TRAILS CONDOMINIUM?”

Village of Hartland
TABLE OF CONTENTS
INTRODUCTION 3
OWNER 3
PROPERTY DESCRIPTION 3
DESIGN REQUIREMENTS 3
ANALYSIS OVERVIEW 3
EXISTING SITE DESCRIPTION & DRAINAGE SUMMARY 4
DIESCRIPTION .....uutiiiiieeeieeiitieeee e e eeeeettte e e e e e e et etaae e e e e eeeeetaaaeaeeeeeeetasseeeaeeeeaasassaaeseeeeaaasssaseeeeeeeaasssaaeeeeeeaasassaasaeeeeaaeasssseeeseeesassssseeeeeenannees 4
EXISTING DRAINAGE AREAS.......ccoiiiitttttee e e et eeitteee e e eeeeetaaeeeeeeeeeettaeeeeeeeeeeeaareteeeeeeeetaseeeaeeeaastssaseeeeeeeaassaaeaeeeeasessaseeeseensassssseneeeeeannees 5
POST-DEVELOPMENT SITE DESCRIPTION & DRAINAGE SUMMARY 6
DIESCRIPTION ....uuuuttiiiieeieeetteeeeeeeeeeeeteee e e e e eeeeetaaeeeeeeeeeasaaaaeeeeessaassaaseeeaessaasaaaeseeesseaaaaaeeeeesseanasesaseeeseeansassaeseesseanssssasseessenssasesseeeeesannees 6
PROPOSED DRAINAGE AREAS .....ooiiiiuutieeieeieeeeeeeeeeeeeeeeseateeeeteeesaaaeessasteeesastseesasaseessassseesasseessasaeeesanaseesesseteseaseseesansseessnsseeesanteeesannees 6
FUTURE DRAINAGE AREAS ...ccoiutiiiieeeie ettt eeee e e et eseaateeeetateseaaeessasteeesastseesaaseessaaeseesansseessasaseesaaaseesensssessnseseesansseessnseeeesnneeeesannees 7
DESCRIPTIONS & SUMMARIES OF STORM WATER PRACTICES 9
POND 5 SUMMARY ...ooiiiiiiitiiiieee ettt e e e et et e e e e e e e ae e e e e e e seeaaaeeeeeeeseaaaaeeeeeesseaaaasaeeeesseansaasaeseeeseansssaeseesseassareseeeesesnnnres 9
INFILTRATION BASIN 11 SUMMARY ....ooiiiiitiiiiiieeeeeiciite e e e e eeeee e e e e et etaaaeeeeeeeeeetaaaeeeeeeeeettasseaeseeeeesttasseeseeeeeeasaeseseeeeeaasseseeeseeensrrerens 9
POND 20 SUMMARY .....oooiitiiiiiie e ettt e e eeeeee e e et ettt e e e e e eeeettaaeeeeeeeeeetaaseaeeeeeeasasaaeeeeeeeaasssseseaeeeeaaaassaseaeeeeeaassssseseeeeesassrreeeeeeens 10
KETTLE PEAK WATER ELEVATIONS 11
WATER QUALITY (TOTAL SUSPENDED SOLIDS REDUCTION) & INFILTRATION 11
BACK-TO-BACK 100-YEAR AND FROZEN GROUND (CN=98) 100-YEAR 12
CONCLUSION 12
APPENDICES

APPENDIX 1 — Soils Map

APPENDIX 2 — Existing, Proposed, and Future Drainage Area Maps
APPENDIX 3 — HydroCAD Modeling

APPENDIX 4 — Back-To-Back 100-year HydroCAD Modeling
APPENDIX 5 — Frozen Ground (CN=98) 100-yr HydroCAD Modeling
APPENDIX 6 — WinSLAMM Modeling



“PARADISE TRAILS CONDOMINIUM”
Village of Hartland

Introduction

Lake Country Lutheran is a proposed residential development located between Campus Drive and
Chestnut Ridge Subdivision, east of Lake Country Lutheran High School. The proposed development is
comprised of 47 single-family condominium buildings situated along a private road system that
connects to the public road and Campus Drive and a private cul-de-sac that also connects to the public
road (Proposed Development Conditions). Six multi-family buildings (150-units total) and associated
drives, parking, garages, sidewalks and amenity areas are located south of the public road (Future
Development Conditions). The development is laid out to reduce impact to the existing woodlands to the
largest extent practicable. The primary objective of the storm water management plan for the Lake
Country Lutheran development is to follow existing drainage patterns and keep the site internally
drained while managing development runoff and providing water quality control prior to discharging to
existing kettles, per Village and WDNR requirements.

Owner
The owner and responsible entity for the storm water management practices is:

Neumann Developments, Inc.
N27W24025 Paul Court, Suite 100
Pewaukee, WI 53072

(262) 542-9200

Property Description

The 53.4-acre property is identified as tax key HAV0423981, described as being part of the SW Y4 & SE
Ya of Section 34, Town 8 North, Range 18 East, in the Village of Hartland, Waukesha County,
Wisconsin.

Design Requirements

The following design standards have been used to develop the storm water management plan for Lake
Country Lutheran.
e Wisconsin Department of Natural Resources (WDNR) Technical Standards, NR 151 and NR 216.

 Village of Hartland Municipal Code Chapter 76 & Erosion Control and Stormwater Management
Requirements

The proposed development is located on an internally drained site which produces no
discharge (except in the extreme 100-year FROZEN condition). The proposed stormwater
management plan will continue as an internally drained site and reduce FROZEN 100-year
runoff rates, as compared to the existing site.

Analysis Overview

Existing and post development storm water runoff conditions for Lake Country Lutheran have been
analyzed for: runoff volume, peak volume, discharge, detention area storage capacity required, outlet
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structures and storm sewer system requirements. The software package used for modeling and analysis
was HydroCAD version 10.00 by HydroCAD Software Solutions. HydroCAD uses NRCS methods to
generate runoff and pond routing hydrographs. HydroCAD’s capabilities include: modeling simple or
complex drainage basins, combining hydrographs to determine runoff and storage requirements,
analyzing interconnected detention basins and detention basin and outlet structure sizing.

The computer model analyzed the one, two, ten, and one hundred-year, back-to-back one hundred year,
and FROZEN one hundred-year storm events. NRCS MSE3 rainfall distribution is used. The necessary
hydrographs were generated to determine the storm water runoff rates, depths, and volumes for pre and
post development conditions. This information is used to calculate detention basin size and outlet
requirements.

Run-off curve numbers for the onsite and off-site areas were determined using the requirements outlined
in the NRCS TR-55 Manual. The existing soils on the site are Type B: Casco-Rodman Complex (CrD,
CrE), Hochheim Loam (HmB2, HmC2,HmD2), Hochheim Soils (HoD3), Dodge Silt Loam (DdB) and
Juneau silt loam (JuA). Please refer to the attached soils map for additional information.

The post development analysis runoff curve numbers are assigned based on TR-55 standards, and by
calculating composite curve numbers per TR-55 standards, as applicable.

The rainfall depths for the 24-hour duration storm are:

Rainfall Depths for 24-Hour Storm Duration
(NOAA Atlas 14 - Waukesha)

1 year 2 year 10 year 100 year
2.40 inches 2.70 inches 3.81 inches 6.18 inches

The following describes the curve numbers assigned for composite calculations:

Curve Numbers: Impervious Area (Rooftop, Pavement, Sidewalk, Etc.), CN =98

Open Space: Type “B” Soil, CN =61
Woods: Type “B” Soil, CN =55
Cropland: Type “B” Soil, CN =69

Existing Site Description & Drainage Summary

Description

The subject site is primarily woodlands with an asphalt trail running east west through the center of the
site, connecting Campus Drive and Willow Drive. The site also contains a walking trail meandering
throughout the site. As such, the storm water analysis modeled the existing areas as woods and open
space with some impervious area accounting for the existing asphalt trail and offsite impervious run on
from the single-family lots along Willow Drive, Gail Court and Hickory Court. An existing infiltration
basin is located in the northwest corner of the development site, which overtops and spills into the subject
site during the FROZEN 100-year storm event.
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Existing Drainage Areas
The site is broken down into seventeen (17) drainage areas based on the kettles located throughout the
site, as illustrated on the Existing Drainage Map and generally described as:

E-1: Comprised of 15.48 acres, drainage area E-1 receives runoff from onsite woodland and trail area and
offsite cropland and residential area. E-1 drains directly to Kettle 1.

E-2: Drainage area E-2 is located southwest of drainage area E-1 and receives runoff from onsite
woodland area and the existing asphalt trail, 5.43 acres. This drainage area overland flows to Kettle 2.
E-3: Onsite woodland and existing asphalt trail makes up the 1.59 acre drainage area that is E-3. E-3
overland flows to Kettle 3.

E-4: This small drainage area, 0.37 acres, is in the west central portion of the site and comprised of onsite
woodland area. This area overland flows to Kettle 4 prior to discharging to E-2.

E-5: Drainage area E-5 is located in the central portion of the site south of the asphalt trail and made up
of 6.18 acres of onsite woodland, open space and asphalt trail. Runoff overland flows to Kettle 5 prior to
discharging through a 15 RCP culvert to Kettle 3.

E-6: This 2.78 acre drainage area is located along the western limits of the property and is primarily
onsite woodland area that overland flows to Kettle 6.

E-10: Comprised of 1.92 acres of onsite woodland area and offsite rear-yard run-on, this drainage area
overland flows to Kettle 10.

E-11: This small 0.73 acre onsite drainage area is comprised of primarily woodland area that drains to
Kettle 11.

E-12: Drainage area E-12 is located along the northern portion of the Willow Drive connection and
consists of 2.90 acres of onsite woodland area and asphalt trail, as well as offsite roadway & residential
run-on. This area is tributary to Kettle 12, which also receives outflow from Kettle 13.

E-13: Located along the southern portion of the Willow Drive connection, drainage area is comprised of
1.01 acres of onsite woodland area and offsite rear yard run-on, that drains to Kettle 13 prior to
discharging through two 24 RCP culverts to Kettle 12.

E-14: Drainage area E-14, 8.13 acres, consist of onsite woodland area and the northern portion of the
S.T.H. 16 R.O.W. that drains to Kettle 14 via ditch and overland flow.

E-15: Drainage area E-15 is located to the east of the subject property and comprised of 0.87 acres of
offsite rear yard and woodland area that overland flows to Kettle 15, discharging toward the proposed
development site in the FROZEN 100-year condition.

E-16: Located in the southwest corner of the site, drainage area E-16 consists of 1.62 acres of onsite
woodland area that drains to Kettle 16.

E-17: Drainage area E-17 consists of 4.30 acres of onsite open space, woodland area and walking trail.
This drainage area is located in the southwest corner of the site and overland flows to Kettle 17.

E-18: Drainage area E-18 is approximately 5.99 acres and is located along the west side of the site. This
area is comprised of Drainage Areas C and D from the Lake County Lutheran High School Stormwater
Management Plan dated July 28, 2008. Runoff from this area is directed to the Existing Infiltration Basin
located near the northwest corner of the site.

E-19: Small drainage area, approximately 0.10 acres, located along the west side of the site. This area is
part of Drainage Area G from the Lake County Lutheran High School Stormwater Management Plan.
Drainage from this area is tributary to an Existing Wet Detention Pond located on the school campus.
E-20: In the northwest corner of the subject site, drainage area E-20 is comprised of 4.81 acres of onsite
woodland area, walking trail and some open space. This area receives runoff via overland flow and
discharge from the Existing Infiltration Basin in the 100-year FROZEN condition.
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E-21: Drainage area E-21 is approximately 1.78 acres and contains a portion of Campus Drive located
north of the site. Runoff from this area is tributary to the Existing Infiltration Basin located near the
northwest corner of the site.

The following table provides a detailed breakdown of the land use characteristics of each area, refer to the
existing drainage map provided in Appendix 2:

Pre-Developed Condition

Lot Coverage E-1 E-2 E-3 E<4 E-5 E-6 E-10 E-11 E-12
(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)
Open Space "B" (CN=61) 0.00 0.38 0.19 0.02 0.08 0.00 0.00 0.00 0.27
Woods "B" (CN=55) 11.95 4.96 1.28 0.35 6.10 2.78 1.47 0.73 1.45
Cropland "B" (CN=69) 0.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1/2 ac Residential (CN=70) 2.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1/4 ac Residential (CN=75) 0.00 0.00 0.00 0.00 0.00 0.00 0.45 0.00 1.07
LCL Report Area C (CN=78) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Impenious (CN=98) 0.00 0.09 0.12 0.00 0.00 0.00 0.00 0.00 0.11
Sub-Total (ac) 15.48 5.43 1.59 0.37 6.18 2.78 1.92 0.73 2.90
Composite CN 58 56 59 55 55 55 60 55 65

Pre-Developed Condition
Lot Coverage E<13 E-14 E-<15 E-16 E-17 E-18 E-19 E-20 E-21
(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)
Open Space "B" (CN=61) 0.00 2.60 0.09 0.00 0.00 0.62 0.06 0.1 0.53
Woods "B" (CN=55) 0.76 4.65 0.48 1.62 4.30 0.85 0.00 4.70 0.00
Cropland "B" (CN=69) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.88
1/2 ac Residential (CN=70) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1/4 ac Residential (CN=75) 0.25 0.05 0.29 0.00 0.00 0.00 0.00 0.00 0.00
LCL Report Area C (CN=78) 0.00 0.00 0.00 0.00 0.00 4.29 0.00 0.00 0.00
Impenvious (CN=98) 0.00 0.83 0.01 0.00 0.00 0.23 0.04 0.00 0.37
Sub-Total (ac) 1.01 8.13 0.87 1.62 4.30 5.99 0.10 4.81 1.78
Composite CN 60 61 63 55 55 74 76 55 73

Post-Development Site Description & Drainage Summary

Description

The proposed Lake Country Lutheran development is a 47 single-family condominium unit residential
subdivision along a private street system to the north (Proposed Development Conditions) and to the
south are six multi-family buildings (totaling 150 units) and associated drives, parking, garages,
sidewalks and amenity areas (Future Development Conditions). The layout of the condominium units,
multifamily building and streets was intentional and designed to maximize the amount of wooded area
that can be preserved through this development. The development areas drain to proposed basins for the
primary means of storm water management and water quality prior to discharging to the existing kettles.

Proposed Drainage Areas
The post-development site is divided in to seventeen (17) drainage areas, as illustrated on the Proposed
Drainage Map and generally described as:
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P-1: Comprised of 11.90 acres, drainage area P-1 receives runoff from onsite rear-yard drainage,
woodland and trail areas and offsite cropland and residential area. Pond 20 discharges to drainage area P-
1. P-1 drains directly to existing Kettle 1

P-2: Drainage area P-2 consists of 2.03 acres of condominium rear yard runoff, condo amenity area and
woodland areas. The runoff overland flows to existing Kettle 2.

P-3: 0.87 acres, this small drainage area receives runoff from condo rear-yard runoff, woodland area and
Pond 5 discharge, and flows to existing Kettle 3.

P-5: Drainage area P-5 accounts for 8.12 acres of multi-family area runoff, which drains to Pond 5 via
storm sewer, curb and gutter, swales and overland flow.

P-10: P-10 included 1.74 acres of area and encompasses the existing drainage area E-10 except in the
proposed condition a small portion of rear yard runoff is included and overland flows to existing Kettle
10.

P-11: The eastern single-family condo cul-de-sac makes up the 3.60 acre drainage area, P-11. Runoff is
comprised of roof, driveway, yard, road and open space and is tributary to Pond 11 via swales, overland
flow, curb & gutter and storm sewer. Kettle 2 overtops to drainage area P-11 in the proposed condition.
P-12: P-12 is comprised of single-family condo rear yard runoff, existing asphalt trail and offsite
roadway & residential area. This 2.57 acre drainage area also receives discharge from Kettle 13 and is
managed by existing Kettle 12.

P-18: Drainage area P-18 is approximately 5.85 acres and is located along the west side of the site. This
area is comprised of Drainage Areas C and D from the Lake County Lutheran High School Stormwater
Management Plan dated July 28, 2008. Runoff from this area is directed to the Existing Infiltration Basin
located near the northwest corner of the site.

P-19: Small drainage area, approximately 0.10 acres, located along the west side of the site. This area is
part of Drainage Area G from the Lake County Lutheran High School Stormwater Management Plan.
Drainage from this area is tributary to an Existing Wet Detention Pond located on the school campus.
P-20: Drainage area P-20 is located in the northwest corner of the development and consists of 8.72 acres
of single-family condominium runoff. Discharge drains to Pond 20 via overland flow, swales, curb &
gutter and storm sewer. The existing infiltration basin discharges to drainage area P-20 in the FROZEN
100-year condition.

Post-Developed Condition

Lot Coverage P P2 P-3 P5 P-10 P-11 P-12 P-18 P-19 P-20
(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)

Open Space "B" (CN=61) 0.54 0.57 0.26 0.97 0.02 1.56 0.35 0.76 0.06 4.1

Woods "B" (CN=55) 8.01 1.33 0.56 5.82 1.27 1.00 0.97 0.38 0.00 1.38

Cropland "B" (CN=69) 0.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25

Water (CN=98) 0.00 0.00 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.15

1/2 ac Residential (CN=70) 2.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1/4 ac Residential (CN=75) 0.00 0.00 0.00 0.00 0.45 0.00 1.07 0.00 0.00 0.00

LCL Report Area C (CN=78) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.29 0.00 0.00

Impenvious (CN=98) 0.08 0.13 0.05 1.09 0.00 1.04 0.18 0.42 0.04 2.83

Sub-Total (ac) 11.90 2.03 0.87 8.12 1.74 3.60 2.57 5.85 0.10 8.72

Composite CN 60 59 59 63 60 70 67 76 76 73

Future Drainage Areas
The future development site is divided in to fifteen (15) drainage areas, as illustrated on the Future
Drainage Map and generally described as:
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F-5: Drainage area F-5 accounts for 13.40 acres of multi-family area runoff, which drains to Pond 5 via
storm sewer, curb and gutter, swales and overland flow.

F-14: Drainage area F-14, 7.00 acres, consist of onsite woodland area and the northern portion of the
S.T.H. 16 R.O.W. that drains to Kettle 14 via ditch and overland flow.

F-16: Drainage area F-16 is located along the southern property line. Multifamily garage roof, open space
and woodland area comprises this 1.06 acre drainage area tributary, via overland flow, to existing Kettle
16.

F-17: F-17 includes 3.48 acres of area and is located in the southwest corner of the site and receives
runoff from multifamily garage roof, woodland area and open space; discharging via overland flow to
proposed Kettle 17. Kettle 17 storage area is slightly altered by associated grading with the multifamily
development, however the remainder of the kettle remains unchanged.

F-18: Drainage area F-18 is approximately 5.86 acres and is located along the west side of the site. This
area is comprised of Drainage Areas C and D from the Lake County Lutheran High School Stormwater
Management Plan dated July 28, 2008. Runoff from this area is directed to the Existing Infiltration Basin
located near the northwest corner of the site.

F-19: Small drainage area, approximately 0.10 acres, located along the west side of the site. This area is
part of Drainage Area G from the Lake County Lutheran High School Stormwater Management Plan.
Drainage from this area is tributary to an Existing Wet Detention Pond located on the school campus.

The following table describes the lot coverage breakdown for each drainage area which was used to
develop the composite curve numbers:

Future Condition
Lot Coverage F-5 F-14 F-16 F-17 F-18 F-19
(acres) (acres) (acres) (acres) (acres) (acres)

Open Space "B" (CN=61) 4.56 2.72 0.03 0.12 0.78 0.04
Woods "B" (CN=55) 1.59 3.34 1.02 3.28 0.27 0.00
Cropland "B" (CN=69) 0.00 0.00 0.00 0.00 0.00 0.00
Water (CN=98) 0.24 0.00 0.00 0.00 0.00 0.00

1/2 ac Residential (CN=70) 0.00 0.00 0.00 0.00 0.00 0.00
1/4 ac Residential (CN=75) 0.00 0.05 0.00 0.00 0.00 0.00
LCL Report Area C (CN=78) 0.00 0.00 0.00 0.00 4.29 0.00
Impenious (CN=98) 7.01 0.89 0.01 0.08 0.52 0.06
Sub-Total (ac) 13.40 7.00 1.06 3.48 5.86 0.10
Composite CN 80 63 56 56 76 83
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Descriptions & Summaries of Storm Water Practices

Pond 5 Summary

Pond 5 is a large basin located south of the public drive. It receives runoff from drainage area P-5 via
storm sewer, curb & gutter, grass swales and overland flow. This basin discharges through a multi-stage
structure into a 15-inch reinforce concrete culvert pipe to Kettle 3. The emergency overflow spillway is a
low point in the public drive near the southeast corner of the pond. The north and east portions of Pond 5
(including the outlet control and emergency overflow spillway) will be constructed during the first phase
of construction (Proposed Development Conditions) to manage runoff from the proposed public drive.
Pond 5 will be expanded during the second phase of development to accommodate Future Development
Conditions (includes the construction of six multi-family buildings and associated drives, parking,
garages, sidewalks and amenity areas).

The following describes this basin:
e “Top” of Berm = 987.0

e  Overflow =985.9

e NWL =979.25

e Bottom =974.25

e 6-inch orifice L.LE. = 979.25

e 36-inch riser rim elevation = 981.25
e 15-inch RCP culvert L.LE. =979.25
Proposed Development Conditions:
* 100-yr FROZEN = 983.72

* 100-yr back-to-back = 983.03

* 100-yr=981.51

* 10-yr=980.23

e 2-yr=979.61

* 1-yr=979.51

Future Development Conditions:

* 100-yr FROZEN = 985.87

* 100-yr back-to-back = 985.67

* 100-yr=984.30

* 10-yr=981.96

* 2-yr=981.35

* 1-yr=981.00

Infiltration Basin 11 Summary

This infiltration basin is located near the center of the development, northwest of the singe-family
condominium development. Inflow to this basin is primarily from drainage area P-11 with some discharge
from Kettle 2 in large storm events. Infiltration Basin 11 discharges via a 10-inch culvert pipe to Kettle 1.
The emergency overflow spillway is on the northern side of the pond and overflows to Kettle 1.
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The following describes this wet pond:
*  Top of Berm =970.0

e Overflow =969.0

Bottom = 964.0

10-inch culvert I.LE. = 966.0

Proposed Development Conditions:
* 100-yr FROZEN = 969.36

e 100-yr back-to-back = 969.43

* 100-yr=967.11

*  10-yr=965.70

o 2-yr=964.59

e 1-yr=964.33

Future Development Conditions:
* 100-yr FROZEN = 969.49

e 100-yr back-to-back = 969.66
*  100-yr=969.18

* 10-yr=965.70

o 2-yr=964.59

o 1-yr=964.33

Pond 20 Summary

Pond 20 is located in the northern portion of the site. Pond 20 receives discharge from drainage area P-20,
and the existing infiltration basin during the frozen 100-year storm event. This basin discharges through a
6-inch culvert pipe to Kettle 1 and has a secondary discharge through a 15-inch culvert pipe that directs
runoff to the existing infiltration basin 18B. The emergency overflow route is in the southeast corner of
the basin and directed towards Kettle 1.

The following describes this basin:

*  Top of Berm =995.0

e Overflow =994.0

e NWL =989.0

¢ Bottom = 984.0

e 15-inch RCP culvert .LE. =991.0
e 6-inch orifice L.LE. = 989.00
Proposed/Future Development Conditions:
* 100-yr FROZEN = 994.54

* 100-yr back-to-back = 994.57

* 100-yr=993.78

* 10-yr=991.49

* 2-yr=990.04

e 1-yr=989.78
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Kettle Peak Water Elevations

The table below summarizes the storm water peak elevations for the kettles throughout the site.

High Water Lewels
Storm Event | Existing | Proposed| Future
1-yr 94498 | 946.69 | 946.69
Spillway- 2-yr 94553 | 947.45 | 947.45
975 10-yr 947.63 | 950.45 | 950.45
Kettle 1 | gottom- 100-yr 951.74 | 95467 | 956.97
944 100-yr x2 963.24 | 967.27 | 969.52 High Water Levels
FROZEN 963.76 | 965.88 | 967.01 Storm Event | Existing | Proposed| Future
1-yr 966.85 | 967.42 | 971.00 1yr 956.87 | 956.90 | 956.90
Spillway- 2-yr 967.16 | 968.07 | 971.58 Spillway- 2-yr 957.07 | 957.09 | 957.09
973.7 10-yr 968.44 | 97027 | 973.51 963 10yr 957.81 | 957.81 | 957.81
Kettle 2 | goom. 100-yr 97248 | 97316 | orass | |Kettle 12) goyom. 100-yr 959.25 | 959.17 | 959.17
966 100-yr x2 975.00 | 974.64 | 974.92 956 100-yr x2 964.56 | 964.40 | 963.85
FROZEN 975.06 | 974.61 | 974.80 FROZEN 964.60 | 964.50 | 963.85
1yr 97253 | 972.71 | 973.79 1yr 959.56 | 959.56 | 959.56
Spillway- 2-yr 972.95 | 972.82 | 974.25 Spillway- 2-yr 959.59 | 959.59 | 959.59
976 10-yr 97457 | 973.32 | 976.30 966 10-yr 959.69 | 959.69 | 959.69
Kettle 3 | gotiom- T00-yr 976.16 | 975.79 | 976.44 | [Kettle 13| gotrom- 100-);/r 950.88 | 959.88 | 959.88
972 100-yr x2 976.41 | 976.41 | 976.49 959.4 100-yr x2 964.56 | 964.40 | 963.85
FROZEN 976.48 | 97643 | 976.49 FROZEN 964.60 | 964.50 | 963.85
1-yr 1007.01 1yr 955.92 | 955.92 | 956.00
Spillway- 2-yr 1007.05 Spillway- 2-yr 056.36 | 956.36 | 956.42
1008.5 10-yr 1007.34 961.3 10-yr 958.01 | 958.01 | 957.97
Kettle 4 | g,itom- 100-yr oore2| VA NA | |Kettle 14| gotiom. 100-);/r 961.28 | 961.28 | 961.02
1007 100-yr x2__| 1008.58 955 100-yr x2 964.56 | 964.40 | 963.85
FROZEN | 1008.61 FROZEN 964.60 | 964.50 | 963.85
1-yr 982.67 1-yr 970.19 | 970.19 | 970.19
Spillway- 2-yr 982.73 Spillway- 2-yr 970.32 | 970.32 | 970.32
985.1 10-yr 982.96 972.5 10-yr 970.88 | 970.88 | 970.88
Kettle 5 | g,tiom.- 700-yr ogaas | VA NA | |Kettle 13| gytiom.- 100-);/r 971.90 | 971.90 | 971.90
982.5 100-yr x2 984.35 970 100-yr x2 972.71 | 972.71 | 972.71
FROZEN 984.88 FROZEN 972.67 | 972.67 | 972.67
1yr 1011.01 | 1011.01 1-yr 1005.01 | 1005.01 | 1005.01
Spillway- 2-yr 1011.02 | 1011.02 Spillway- 2-yr 1005.03 | 1005.03 | 1005.02
1012.7 10-yr 1011.22 | 1011.22 1007 10-yr 1005.32 | 1005.32 | 1005.21
Kettle 6 | gotiom. 100-yr 1011.81 | 1011.81 NA | [Kettle 16| gottom- 100-);/r 1007.01 | 1007.01 | 1006.42
1011 100-yr x2__ | 1012.81 | 1012.81 1005 100-yrx2 | 1007.42 | 1007.42 | 1007.40
FROZEN | 1012.90 | 1012.90 FROZEN 1007.52 | 1007.52 | 1007.49
1-yr 954.45 | 954.37 | 954.37 1-yr 1011.09 | 1011.09 | 1011.09
Spillway- 2-yr 054.85 | 954.76 | 954.76 Spillway- 2-yr 1011.21 | 1011.21 | 1011.20
964.5 10-yr 956.00 | 955.88 | 955.88 1012 10-yr 1011.62 | 1011.62 | 1011.58
Kettle 10 gogom. 100-yr 95785 | o57.64 | 9576 | |Kettle 17| goiom. 100-yr 1012.09 | 1012.09 | 1012.06
953 100-yr x2 964.56 | 964.40 | 963.85 1011 100-yrx2 | 1012.35 | 1012.35 | 1012.34
FROZEN 964.60 | 964.50 | 963.85 FROZEN 1012.43 | 1012.43 | 1012.42
1-yr 979.04 1-yr 992.02
Spillway- 2-yr 979.14 Spillway- 2-yr 992.10
980.5 10-yr 979.57 995.5 10-yr 992.51
Kettle 11| gottom. 100-yr os031 | VA NA | [Kettle 20| gyiom- 700-yr soao7 | VA N/A
979 100-yr x2 980.65 992 100-yr x2 995.10
FROZEN 980.69 FROZEN 995.08

Water Quality (Total Suspended Solids Reduction) & Infiltration

WinSLAMM © Version 10.4.1 is utilized to calculate the total suspended solids (TSS) loadings for the
drainage areas and reductions produced by the storm water facilities to ensure adequate water quality is
achieved prior to discharging to existing kettles. WDNR’s Technical Standard 1003, Infiltration Basin,
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“PARADISE TRAILS CONDOMINIUM?”
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requires pretreatment practices for residential developments be designed to achieve at least 60 percent
total suspended solids removal from stormwater runoff prior to discharging to an infiltration practice.
The results of the WinSLAMM analyses indicate that the proposed ponds will remove approximately 82
percent of TSS from runoff under Proposed Development Conditions and 75 percent of TSS under Future
Development Conditions. Detailed computations are included in Appendix 6.

The development will provide infiltration where soil and subsurface conditions permit, per WDNR and
Village code requirements. Based on the soils, the existing kettles will continue to be the primary
infiltration practices for the site. The proposed development will remain internally drained with zero
discharge released.

Back-To-Back 100-year and Frozen Ground (CN=98) 100-year

The proposed storm water model has been analyzed to view the extreme scenarios of a back-to-back 100-
year and 100-year storm event during frozen ground conditions. To portray the frozen ground, each
drainage area was assigned a runoff curve number of 98, equal to the impervious runoff curve number.
The overflow spillway and berm elevations of the proposed storm water practices are designed to carry
these extreme 100-year overflows in a manner that protects the development. Please note Kettles 10 & 12,
which connect to the rear yards along Hickory Court are improved in the proposed and future back-to-
back 100-year and frozen 100-year conditions and that the runoff remains on-site. Refer to Appendix 4 for
the proposed back-to-back 100-year and Appendix 5 for 100-year frozen ground HydroCAD modeling.

Conclusion

The storm water management plan for this proposed development remains internally drained and meets
Village and WDNR requirements; the results described above are supported by the calculations provided
in the attachments. A storm water maintenance agreement will be created and executed for this
development to ensure that the storm water practices and drainage measures function as intended in

perpetuity.
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APPENDIX 1

Soils Map & Geotechnical Report
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APPENDIX 2

Existing, Proposed,
and Future Drainage Area Maps
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APPENDIX 3

HydroCAD Modeling
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Existing Condifions

HydroCAD Modeling
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Proposed Conditions

HydroCAD Modeling
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Future Conditions

HydroCAD Modeling
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APPENDIX 4

Back-To-Back
100-yr HydroCAD Modeling
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Future
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APPENDIX 5

Frozen Ground (CN=98)
100-yr HydroCAD Modeling
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Proposed
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APPENDIX 6

WINSLAMM Modeling
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Proposed Condifions

WINSLAMM Modeling
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WINSLAMM Modeling



